Despite extensive research, there is still controversy on the effects of income inequality on economic growth. The literature proposes several transmission channels through which these effects may take place, and even the existence of two different forms of inequality. However, empirical studies have generally not distinguished between these channels, nor have their analyses included a consideration of the two forms of inequality and their separate effects on growth. In this paper we review the theory and the evidence on the different transmission channels through which inequality influences growth. We contribute to the literature by using a system of recursive equations, following a control function approach, to empirically assess the relevance of these channels and to differentiate between two forms of inequality. In this way we have captured in a single model not only a negative effect, but also a positive effect of inequality on long-run economic growth.
INTRODUCTION
Much has been said about the effects of income inequality on economic growth. The on-going debate rotates around possible negative as well as positive effects of inequality on growth, characterized to work through different transmission channels, and considering the complex nature of both phenomena. One factor seems to be of major relevance; whether inequality is due to available opportunities and particular socio-economic and institutional contexts, or due to market dynamics and unequal outcomes -and uneven success. The World Development Report 2006 (World Bank 2006 differentiates between equality of opportunities and equality of outcomes. While unequal opportunities are detrimental for development, unequal outcomes generate necessary incentives for capital accumulation, innovation and economic growth; "inequality of opportunity is wasteful and inimical to sustainable development and poverty reduction" but there is an "important role of income differences in providing incentives to invest in education and physical capital, to work hard, and to take risks (WDR 2006) ." Similarly to the WDR 2006, Easterly (2007) refers to structural inequality -due to socio-institutional factors -and to market inequality -due to market forces. While the former relates to inefficient institutions, low human capital investment and underdevelopment, the latter relates to uneven success in free markets. More recently, Marrero and Rodriguez (2013) follow the same argument: they refer to income inequality as a composite measure of inequality of opportunity and inequality of effort, which may affect growth through opposite channels. In any case, structural inequality (or inequality of opportunity) is expected to have a negative effect on subsequent economic growth, while market inequality (or inequality of effort) is expected to have a positive effect.
The complex influence of inequality on the dynamics of economic growth has again attracted attention of the scientific community after the world financial and economic crisis of 2008. Several authors have placed a strengthened emphasis on the role of inequalities in the growth process of the last decades, but also on the role of the dramatic rise of these inequalities in many countries as a cause of the crisis itself (Krugman 2008; Stiglitz 2009; Brescia 2010; Rajan 2010) . According to these authors, currently high levels of inequality help to explain evident deficiencies in terms of economic performance, which have accumulated over the long run.
In this paper we conflate the literature on the different transmission channels for inequality to have an effect on growth, and the idea of two different components of inequality. By using several variables -that we relate to the different transmission channels -we decompose the variance of inequality using a system of recursive equations by means of the Control Function Approach (CFA). Our aim and contribution is to provide empirical evidence on the two opposing relationships between inequality and long-run economic growth whilst highlighting the relevance of the different transmission channels through which inequality operates. Our first main finding is that inequality indeed influences long-run economic growth both positively and negatively. Secondly, we argue that the negative influence accounts for roughly 80 per cent of the total effect in the sample of 51 countries analysed. Interestingly enough, we have identified the proportion of mountainous land as a powerful geographical determinant of inequality levels across countries, which, to the best of our knowledge, had not been considered before in the literature on inequality. Finally, we found that the role that each channel plays may depend critically on the circumstances of each country, with the negative influence of inequality being significant in developing countries. These results are crucially important for policy makers, as their challenge is to find out how, and not just if, inequality is affecting the process of economic growth.
The remainder of the paper is organized as follows. Section II briefly reviews the empirical evidence on the effects of income inequality on economic growth, and also the theory and evidence on the different transmission channels through which these effects occur. Section III sets out our model and empirical strategy. Section IV presents the database. Section V displays the main results. Section VI performs several robustness checks. Finally, section VII concludes.
THE DIFFERENT EFFECTS OF INEQUALITY ON ECONOMIC GROWTH: LITERATURE REVIEW
The traditional econometric approach to assessing the overall impact of inequality on growth has introduced a single measure of income distribution in an economic growth model. 1 Along these lines, there is seemingly conflicting evidence in the literature. On the one hand, several authors support the idea of a negative effect of inequality on long-run growth (Alesina and Rodrik 1994; Persson and Tabellini 1994; Clarke 1995; Perotti 1 The most used measures are the Gini coefficients and the Theil indices. Some authors have also worked with different shares and ratios of the percentiles along the whole distribution of income. On one side, the percentage of the third quartile has been of particular interest to capture the weight of the middle class, on the basis that having a strong middle class boosts economic development (Easterly 2001; Partridge 2005) . On the other side, the use of different percentile ratios allows for a focus on differentiated effects depending on the specific distributional forms of income (Voitchovsky 2005 (Voitchovsky ). 1994 (Voitchovsky , 1996 and Easterly 2007, among others) . These results are based on cross-section analyses, an approach that, to the best of our knowledge, has never provided evidence of a positive effect. On the other hand, other authors have found a positive impact of inequality (Forbes 2000; Barro 2000; Chen 2003 and Voitchovsky 2005 , among others). However, this positive impact relies on panel data analysis and is either associated with short-term economic growth (Forbes 2000) or is dependent on countries' income (Barro 2000) , on the initial income distribution itself (Chen 2003) , on the profile of inequality (Voitchovsky 2005) , or on the process of urbanization (Castells-Quintana and Royuela 2014). The main argument for using panel techniques is that they allow controlling for omitted time-invariant factors and addressing how a change in a country's level of inequality will affect growth within that country (Forbes 2000) . When using fixed effects, however, if the underlying causal factors in the growth process are persistent, the long-run cross-sectional effects will be subsumed into the fixed effects (Fallah and Partridge 2007) . Indeed, as Forbes (2000) highlights, it is interesting to identify the time-invariant variables, omitted in panel analysis and that could generate the negative bias in the inequality coefficient in cross-country growth regressions, as well as to evaluate the different channels through which inequality, growth, and any other variables are related.
Removing time-invariant factors, which, as we will see, are precisely those to which the negative effect of inequality is related, limits the possibility of empirically assessing the role of the different mechanisms behind the impact of inequality on growth. 2 The literature provides theoretical justifications for both a potential beneficial and a potential adverse effect of inequality on the process of economic growth. 3 In particular, while classical and neoclassical approaches have underlined a beneficial effect of inequality on growth, modern perspectives highlight potential adverse effects of inequality (Galor 2009 ). However, some approaches predict both a potential positive or negative effect. 4 2 On a similar line, Davis and Hopkins (2011) have recently argued that panel techniques are not very informative about the relationship between inequality and long-run economic growth. 3 Ferreira (1999) presents "a brief overview to theories of growth and distribution", including a review of three mechanisms that give rise to an effect of distribution on growth; political economy channels, capital market imperfections and social conflict channels. More recently, Ehrhart (2009) and Galor (2009) also present a short, though exhaustive and comprehensive overview of the theories and empirical evidence on the relationship between inequality and economic development. Neves and Silva (2013) provide a critical survey of the empirical literature trying to explain the sources of conflicting results. 4 Barro (2000) provides a good understanding of how some approaches predict at the same time a negative and a positive effect on growth. As Barro notes, even under the socio-political instability approach, lower inequality may not lead to higher growth. If economic resources are required for the poor to effectively threaten the socio-political stability, then income-equalizing transfers promote stability only to the extent that that they do not encourage the poor to involve in disruptive actions rather than work.
On main mechanism for inequality to influence long-run economic growth is through institutions; (structural) inequality reinforces bad institutions, low human capital investment and therefore underdevelopment (Engermann and Sokoloff 1997; Sokoloff and Engermann 2000; Bourguignon and Verdier 2000; Acemoglu 2005; Easterly 2007 ). Factor endowments, according to this mechanism, are a central determinant of (structural) inequality and can be used to assess the causal inequality and development relationship (Easterly 2007 ).
It has also been argued that inequality affects growth due to increased socio-political instability and the risk of (violent) conflict, which translates into uncertainty of property rights and reduces investment (Alesina and Perotti 1996) . Additionally, stability-threatening activities represent an unproductive waste of resources and reduce the overall productivity of an economy (Barro 2000) .
Two more approaches highlight a potential negative effect of inequality. The domestic market size approach emphasizes the relevance of the middle class and the risks of lower aggregate demand, derived from a higher proportion of population with lower purchasing power and the fact that lower income groups tend to have higher propensity to demand local products (Murphy et al. 1989; Todaro 1997 ).
The endogenous fertility approach highlights the link between higher inequality and higher fertility rates, which in turn reduce growth. In particular, this happens given that as the number of children per family increases, the average investment in education decreases (Barro 2000; Ehrhart 2009 ).
By contrast to the above-discussed mechanisms, according to classical and neoclassical theories an increase in inequality leads to higher aggregate savings, as there is greater propensity to save among the rich.
Higher aggregate saving leads to higher levels of investment and growth (Kaldor 1956 ), this effect being lower the more open the economy is.
Finally, another two approaches have mixed predictions about the net effect of inequality.
According to the political economy approach, either high inequality leads to higher redistributive pressure, which in turn may lead to economic distortions and disincentives (Alesina and Rodrik 1994; Persson and Tabellini 1994) , or leads the rich to lobby to prevent efficient redistribution policies (e.g. public education) from being implemented (Saint-Paul and Verdier 1996; Acemoglu and Robinson 2008) . 5 These lobbying activities represent a waste of resources related to rent seeking and corruption and precisely characterize what several authors have highlighted as the fundamental adverse role of inequality in the current global crisis (Stiglitz 2009; Krugman 2012 ).
According to the credit-market imperfections approach, credit constrains reduce the capacity of many individuals to invest. This not only increases macroeconomic volatility (Aghion et al. 1999) , it also reduces average investment -especially in human capital (Galor and Zeira 1993) . Both aspects reduce longrun growth. However, under large set-up costs or investment indivisibilities higher inequality can allow some individuals to reach the necessary wealth to invest, leading to greater aggregate investment (Aghion et al. 1999 ).
The above transmission channels have all been extensively described in the related literature.
Nevertheless, given data constraints and the difficult task of separately measuring each channel, few studies have attempted to empirically and independently assess each of the transmission channels. Indeed, despite extensive evidence on the overall impact of inequality on growth, a comprehensive empirical analysis and joint examination of the several transmission channels is still missing in the literature. Those studies that have tried to analyse the dynamics of the transmissions channels have usually focused on a single theoretical approach. The aim of these studies is to first see the relationship between inequality and a given variable, as a proxy for the channel under analysis, to then see the effect of this variable on growth (or variables that we know are relevant for growth, like investment). Appendix A lists the main papers providing empirical evidence for the different channels, the variables they use as proxy for the channel, and the effect they find either on growth or investment.
Seminal works are Perotti (1994 Perotti ( , 1996 , Persson and Tabellini (1994) and Alesina and Perotti (1996) .
While the latter provides evidence on the negative role of socio-political instability (using several variables for social unrest), Perotti (1994) tests two other approaches, namely the capital-market imperfections approach, using loan-to-value payment for mortgages as variable, and the political economy approach, using the share of government transfers in GDP as a proxy for redistribution. However, none of these papers considers the different channels in a single model. In a similar fashion to Alesina and Perotti, later studies have focused on liberties, institutions and the quality of property rights as the main transmission channel within the socio-political instability approach (Svensson 1998; Keefer and Knack 2002) . Concerning the role of the domestic market, on the one hand Falkinger and Zweimüller (1997) consider product diversity, while on the other hand Keefer and Knack (2002) consider variables related to population, aggregate GDP and openness. In both, results are not conclusively supportive of the domestic-market approach. However, Davis (2008) has revalidated the relevance of scale effects, particularly in developing countries, and several other authors have provided evidence of the relevance of the size of the middle class (Easterly 2001; Partridge 2005) . Regarding the endogenous fertility approach, several studies provide evidence on the positive link between inequality and fertility rates (Perotti 1996; Koo and Dennis 1999; Kremer and Chen 2002 ) and a negative effect of fertility rates on growth (Barro 2000) . 6 Persson and Tabellini (1994) focused on the political economy approach, by considering welfare transfers on a small sample of 13 OECD countries for which data were available, to find non-significant results about the prediction that inequality increases redistribution, and that redistribution reduces growth. In fact, as noted before, other authors support a different relationship between inequalities and redistributive polices. Easterly (2007) tests the institutional mechanism. Using geographical variables, in particular the exogenous suitability of land for wheat versus sugarcane -as proxy for factor endowment differentials across countries -and the proportion of population in tropical areas, he confirms a negative effect of inequality on long-run development.
Finally, although there is evidence of a growth-enhancing effect expected to be related to incentives for capital accumulation (Galor 2009 ) and for innovation, to incentives to work hard and take risks (World Unifying the classical and modern perspectives, Galor and Moav (2004) suggest a changing relationship between inequality and growth depending on the process of development. Inequality is growth enhancing in early stages of development, adverse afterwards in that process, and irrelevant in developed economies. 7 Papers such as Barro (2000), Chen (2003) , Voitchovsky (2005) , and Castells-Quintana and 6 Yet, even controlling for fertility, Barro finds a negative effect of inequality in poor countries and a positive effect in rich countries. 7 In particular, in early stages of development, when physical capital accumulation is the prime engine for growth, inequality can enhance the process of development by channelling resources towards individuals whose marginal propensity to save is higher, allowing for higher levels of investment. In later stages of development, however, when human capital accumulation becomes the prime engine for growth, and given credit constraints, higher inequality leads to a lower spread of education among individuals, handicapping the process of development due to diminishing returns of human capital. Finally, as capital markets develop and credit constrains are relaxed, inequality becomes irrelevant. Royuela (2014) provide evidence that inequality can have both negative and positive effects on economic growth, depending on the circumstances of the country. Nevertheless, in these papers the two opposing effects are not empirically related to any of the different channels through which inequality might affect growth, neither is there evidence of both effects happening simultaneously. 8 Summing up, although theoretically the relationship between inequality and growth works through different channels, with inequality potentially having at the same time a positive and a negative effect on economic growth, empirical evidence in this sense is still scarce. To the best of our knowledge, only Marrero and Rodriguez (2013), using U.S. states panel data, find opposing effects for two components of inequality.
However, they do not consider empirically the different channels through which inequality affects growth.
We contribute to the literature by providing further evidence of these two different components of inequality having opposing effects on a single model of long-run economic growth, considering the multiple transmission channels and using cross-country, rather than state-level, data.
EMPIRICAL APPROACH
Because the focus is on the long-run effects of income inequality, we followed the literature on the determinants of cross-country differences on long-run economic growth. This literature tends to rely on OLS "Barro regressions", using a cross-section data of growth rates and initial values of the explanatory variables. Results are interpreted as measuring the long-run effects of those variables. In the empirical literature on the effects of inequality on economic growth, the majority of cross sectional studies has found a negative coefficient (Dominicis et al. 2008) . However, Binder and Georgiadis (2011) list up to four basic problems associated with these regressions: all cross country heterogeneities are assumed to be fully captured by the control variables; they are subject to endogeneity bias; there is no clear distinction between short and long-run dynamics; and nonlinearities are not considered. All these arguments have been approached in the literature. The classification of countries and the introduction of interactions is a first strategy to deal with problems of heterogeneities and nonlinearities (Brock and Durlauf 2001; Durlauf et al. 2005) . Another strategy is the use of panel data sets and techniques. When panel data sets are considered, the negative effect disappears and even becomes positive once fixed effects or GMM methods are used.
Nonetheless Partridge (2005) has criticised the use of fixed effects methods for the analysis the relationship between inequality and growth, as inequality is a highly persistent variable over time. Similarly, Barro (2000) maintains that fixed effects estimates exacerbate the bias due to measurement error. In this paper we have taken the above into account integrating into a cross section framework both the positive and negative effects of inequality on economic growth focusing on long-run dynamics (as we average growth over 37 years). In particular, we followed Sala-i-Martin et al. 's (2004) analysis on economic growth using crosssectional data.
We set a neoclassical econometric model of economic growth (equation (1)) where ℎ is our dependent variable, reflecting cumulative annual average GDP growth rate (in per capita terms), 0 is income inequality, and is a list of control variables, including the initial income, 0 :
OLS regressions are likely to underestimate the negative effect of inequality, and this could be indeed because of a co-occurring positive effect (Easterly 2007) . In fact, reduced form estimations for the effect of inequality on growth are likely to pick up different effects at the same time (Bourguignon 1996) , related to the above-discussed transmission channels. A common strategy in the empirical literature reviewed has been the use of intermediate variables as proxies for the channel under analysis. In parallel, taking into account endogeneity concerns on the effect of inequality on growth and the existence of two differentiated components of inequality, a second approach has been to isolate one of those components using specific instruments for inequality. Therefore, both strategies -intermediate variables and instruments -rely on the use of alternative information to capture a particular relationship between inequality and longrun growth. In the first strategy each channel is considered independently and no attempt is made to examine all of them in a single growth model. In fact, as we have seen, few papers consider empirically more than a single channel. Similarly, in the second strategy, while the negative effect of inequality has been identified with exogenous instruments (Easterly 2007) , that has not been the case with the positive effect.
Consequently, the use of alternative information has only been capable to identify the negative impact of inequality on economic growth. This is reasonable indeed as the positive association refers to market dynamics intrinsic to the growth process itself, which makes it difficult (if not impossible) to find exogenous variables for the identification process.
Building on both strategies, and assuming the problem of identification for the positive impact of inequality on economic growth, our goal is to disentangle, in a single model, the two possible relationships between inequality and long-run economic growth. In order to do that, we considered several variables that the literature has proposed as associated with the different transmission channels, to capture the negative effect of inequality on growth. Once the negative impact of inequality on economic growth was identified,
we isolated the positive association between the two variables.
Hence, following the literature, we considered inequality in equation (1) 
where in model (1) is a strict subset of . As in 2SLS, we considered the reduced form for inequality as:
Since 1 is uncorrelated with , it turns out that is endogenous in (1) if and only if ( 1 2 ) ≠ 0.
The linear projection of 1 onto 2 in error form is:
where, by construction, 1 is uncorrelated with , and 2 . As we cannot observe 2 , the solution under the CFA is to estimate ̂2 -the residual from an OLS regression of equation (3). Replacing 2 with ̂2 in (6) and estimating again by OLS yields consistent estimates for , and 1 . The parameter 1 in (6) will capture the bias that would affect if we did not control for ̂2, allowing us to see the sign and magnitude of that bias.
Now, if we assume that our instrument set -in equation (2) -is only able to capture a negative form of inequality, the remaining unexplained variance of inequality, including its positive form, is captured by 2 . In other words, as far as we can capture the negative component of inequality by , the remaining variance of inequality will most likely be an approximation of its positive component. Consequently, the parameter 1 in an OLS estimation of equation (6) (3) would not equal , being the bias linked to ( ′ ). As a consequence our approach would be affected and we could expect a bias towards zero of both and 1 in (6). Subsequently, we understand that the misspecification in (3) coming from not considering instruments of the positive channel of inequality, , that could be correlated with the instruments of negative channels, , would be driving our estimates in (6) to be non-significant.
Hence, if we find significant results for both and 1 , we will be able to say that they are downward bounded. 9
DATA
As control variables in our growth model we used log_pcgdp -the initial level of per capita GDP (in log), The use of residual variation in recursive estimation to disentangle opposing dynamics has already been used in the macroeconomics literature. As far as we know, however, it is the first time it has been used for inequality. 10 Out of 67 possible explanatory variables, Sala-i-Martin et al. (2004) found 18 that were significantly related to long-run growth during 1960-1996. Results suggest that main determinants for growth include initial levels of per capita GDP -the neoclassical idea of conditional convergence -and variables for natural resource endowments, physical and human capital accumulation, macroeconomic stability. Productive specialization also seems to negatively affect growth, with a negative and significant effect found for the fraction of primary exports in total exports. 11 These coefficients were adjusted from the WIID database for different possible objects of measure and related to households or families and for the entire population, allowing us to address concerns about international comparability of inequality data. These adjusted coefficients have previously been used by us as well as by other authors (e.g. Atkinson and Brandolini 2010) . We relied on income, rather than land or wealth, inequality, because it is income distribution that possibly reflects two distinct sources of inequality, namely inequality of opportunities and inequality of returns, which influence economic growth in opposite directions (Neves and Silva 2013) . 12 The selected countries are those for which reliable data for all the variables used here has been found. The sample includes major countries from all world regions. Additionally, we looked for variables related to inequality that we could use to identify each of the transmission channels that give rise to an effect on long-run economic growth. As our goal is to use these variables to disentangle different dynamics in the relationship between initial inequality and subsequent growth, we considered data as close to 1970 as possible (and with controls in the growth equation). To capture the institutional mechanism, and following Easterly (2007), we considered geographical variables: the exogenous suitability of land for wheat versus sugarcane -as proxy for factor endowment differentials across countries -and the proportion of population in tropical areas. We added the proportion of mountainous lands, as it seems to have a high and significant explanatory power for inequality, as we discuss below. Using geographical variables has the additional econometric advantage of allowing us to capture exogenous variation that helps us identify the effect of (structural) inequality. 13 For Socio-Political Instability (SPI) we considered variables related to social unrest and violence, following Alesina and Perotti (1996) . We used a parsimonious strategy and selected, among several variables positively correlated with inequality and 13 As in Easterly (2007) , the considered geographical determinants appear as highly correlated with institutional variables. However, introducing institutional variables directly is challenging given that institutions are expected to be endogenous to economic performance.
negatively with growth, three variables that yielded the highest R-square in a regression on inequality. 14 For Domestic Market size and the role of the middle class (DM) we used aggregate GDP and the share of the third quintile in the income distribution. Using openness as one of the controls in the growth equation already captures the role played by foreign markets in the total market size. For the role of Fertility decisions (FER) we considered population growth rates, infant mortality rates, and the proportion of family farms, all highly correlated with fertility rates and inequality levels. 15 For redistributive policies, as one main focus of the Political Economy (PE) approach, we used average government spending and average expenditure on education, both as share of GDP. Regarding the Credit Market Imperfections (CMI) approach, we considered access to sound money and patents, as proxy for innovation. Table 3 presents descriptive statistics for all the different variables considered and their correlation with inequality.
ESTIMATION AND RESULTS
We implemented our empirical strategy by recursive estimation. Hence, in a first equation we relate income inequality to different variables according to transmission channel (as in equation 3). From this first estimation we generated for each set of variables, an estimated residual term, ̂2, capturing the unexplained variance in inequality. The aim here is simply to decompose the variance in inequality. In a second equation, and again for each set of variables, we introduced inequality and the estimated residual from the first equation, along with control variables, in order to estimate our model of long-run economic growth. By introducing both terms, i.e. inequality and the estimated residual, we were able to assess two differentiated effects on economic growth. By using different sets of variables, we could analyse which factors needed to be controlled for our residual to capture a long-run growth-enhancing component of inequality. This is something that is not done in panel data analysis, which suggests a positive effect of inequality on growth. Table 3 . Descriptive statistics: variables inequality equation 14 We also considered several other variables for social unrest and violence as robustness checks in the estimations described in section 4. Aside from social unrest and violence, other authors have considered variables related to liberties, rights and institutions. However, data for these variables are only available from the 80s and are expected to by highly affected by economic performance. We therefore restricted our analyses to the selected variables, which are some of the most commonly used in the literature and helped to reduce endogeneity. 15 When we regressed inequality on our controls, fertility rates did not add significant explanatory power, and their use as a valid instrument for inequality was rejected by the instrument tests implemented. Table 4 presents the results from estimating equation (3) fixed effects or first differences. This could explain why a positive effect of inequality is found in this type of analysis. The proportion of mountainous land deserves special attention. Although not considered before in the literature as an instrument for inequality, it has a high correlation with inequality and remains highly significant even when controlling for other proxies for structural inequality. Finally, in column (7) we considered all factors associated by the empirical literature with a negative effect of inequality, and consequently we excluded the variables associated with the political economy and credit market imperfections approaches, which report significant parameters for the positive side of these two channels.
The exclusion of these variables is reinforced by the performed Hansen tests (as we further explain below).
All these factors explain about 80 per cent of the variance in inequality. Before we assessed two components of inequality in the growth equation, we tested to what extent they indeed captured negative and positive dynamics in the growth process, based on the theory revised in section II. One simple and straightforward way is to see how the two components correlate with long-run growth, as well as with physical and human capital accumulation, innovation and institutional quality. On the one hand, our estimated inequality using all factor considered in column 7 of Table 4 Table 5 presents results for the impact of inequality on long-run growth. Column 1 shows the results from the OLS estimation of model (1). Columns 2 to 6 present the results from our 2SRI (TwoStage Residual Inclusion) estimations, based on the CFA. 16 2SRI estimations were done using bootstrap standard errors to adjust for the generated regressor bias from the first equation. We report the KleibergenPaap LM test probability to check for under-identification, and the Hansen test probability to check for the validity of our approach. 17 In each column we introduced as a further control in the growth equation the residual from the first set of estimation for inequality (as suggested by the CFA) for each considered channel.
16 See Terza et al. (2008) for a good explanation of 2SRI and the requisites or its consistency. 17 We tested for the relevance and validity of our approach in different ways. For relevance, we looked at the F statistic and the Partial-R-squared of the first regression, and performed under-identification tests. For validity we performed tests of overidentifying restrictions. Estimations using bootstrap standard errors (1,000 repetitions). *p<0.10, **p<0.05, ***p<0.01. K-P is the KleibergenPaap LM statistic, which tests for the null hypothesis that the matrix of the reduced-form coefficients in the first-stage regression is under-identified. The Hansen J statistic tests the null hypothesis of instrument validity under the assumption of heteroscedasticity. Column 8 excludes instruments for PE and CMI channels, rejected by the Hansen test.
All controls have the expected sign in all estimations and their coefficients are all significant (except for that of mining). Results are consistent with conditional convergence, with a negative coefficient for initial per capita GDP of around 2 per cent -as in Sala-i-Martin 2004 -and higher human capital levels increasing long-run growth (i.e. a positive coefficient for life_exp and p60). Openness is also positively associated with growth, while primary sector specialization is negatively so (i.e. a negative coefficient for primary_exports).
For inequality, the OLS estimation yields a negative, although non-significant, coefficient. As aforementioned, this could be the result of two significant effects cancelling each other out. 18 When we further controlled for the two differentiated components, the coefficient for inequality became significant in some of the estimations. In particular, the set for geographical determinants of institutions (column 2), the sets of variables associated with domestic market (column 4), and all factors associated to a negative effect of inequality (column 8) yield in each case a significant and negative coefficient for inequality. In these estimations the coefficient for our forecasted residual, which captures the remaining variance in inequality not explained by the variables considered, is positive and significant (borderline significant in column 2). As we saw above any bias in our procedure for not considering the full set of variables would lower towards zero the estimates of both components. Consequently, the results are not only significant, but also downward-bounded, reinforcing our intuition.
These results support previous results of a negative effect of inequality, in particular related to the role of the size of the domestic market and the middle class, as to geographical factors defining structural inequality and bad institutional frameworks. Furthermore, our results support the idea of two differentiated components of inequality, associated with two different-signed effects. Nevertheless, these two parallel effects only become evident when the differentiated mechanisms for inequality are appropriately controlled for. Regarding the total impact of inequality, the OLS estimation in column 1 yields a net impact of inequality of -0.015. By contrast, controlling for two different components of inequality yields a negative effect of -0.038 and a positive effect of 0.083. However, considering that our negative component of inequality captured around 80 per cent of the variance in inequality, with the residual capturing the remaining variance, the weighted average of the two can be approximated to -0.017. This is close to the value reported in column 1 and results in previous studies, and an economically significant effect after considering the wide differences in the Gini coefficients among countries. The difference between the country with the highest inequality in 1970, Honduras, and the country with the lowest, Hungary, can represent a difference of half a point of average annual growth.
Results by level of development
Is there always a positive effect of inequality on economic growth? According to Galor and Moav (2004) , as we have seen, the relationship between inequality and growth changes with the stage of development and is expected to be positive only in early stages, and non-significant in developed economies. 19 However, Galor and Moav's analysis focuses on the role of credit market imperfections. However, we have seen that there are other channels at work. Thus, we can still have a positive effect of inequality at early stages of development, as suggested by Galor and Moav, but also a negative effect, as suggested by other approaches.
We performed structural stability tests on our sample by differentiating countries based on whether they were OECD members in 1970 or not, as a proxy for stage of development. 20 As the tests support the possibility of differentiated effects, in Table 6 we let the impact of our two components of inequality to vary for countries that were OECD members in 1970 and for countries that were non-members. 21 All controls remained significant, except that for mining. Additionally, once we controlled for two components of inequality, the negative and positive effects of inequality are only significant in developing countries. For developed countries the two components still have coefficients with opposing signs, although they are nonsignificant (in line with Galor and Moav 2004). 22 
SENSITIVITY AND ROBUSTNESS CHECKS
Because our procedure relies on the selection of variables to identify the transmission channels, a further check of our results was to use a different set of variables for each of the channels. For most channels this is complicated because of data scarcity. However, the role of the different channels, and in particular the existence of a positive and a negative effect of inequality, appeared robust to the selection of variables to capture these channels. For instance, to capture the idea of socio-political instability we also tried the variables considered by Alesina et al. (1996, political instability dataset) , although at the expense of losing 4 observations due to data availability, and we were still able to find significant coefficients (one positive and one negative) for our two components of inequality (see estimation 1 in Table 7 ).
Additionally, we analysed the possibility of direct effects on economic growth that were not associated with inequality of some of the channels considered. In particular, the fertility mechanism is expected to have a direct and negative effect on long-run growth, associated with family decisions relevant for physical and human capital accumulation (Barro 2000) , and in fact we discarded fertility rates as violating validity tests. We controlled for fertility rates directly in the growth equation (see estimation 2 in Table 7 ).
The coefficient for fertility is negative and significant, as expected. However, even after controlling for fertility we found two significant effects of inequality on growth. Barro found a non-significant effect for inequality after controlling for fertility, but did not consider, as we did, further opposing and significant effects of inequality that could be cancelling each other out.
As with fertility, we expanded our analysis to the consideration of the direct (disaggregated) role of the different transmission channels in the growth equation. We followed Alesina and Perotti (1996) and constructed an index as proxy for socio-political instability (SPI index), using the method of principal components analysis applied to several variables of social unrest. For the role of the domestic market we introduced the initial income (logGDP1970), capturing domestic market size, and to quantify the role of the middle class, we included the share of the third quintile in the income distribution (Q3). For redistributive policies we introduced the variable share of government consumption over GDP (kg), which captures government spending. Finally, we maintained fertility rates as a further control. The estimation 3 of Table   7 shows how our main result of two opposing effects associated with inequality holds even after the inclusion of direct effects on the growth equation. Estimations using bootstrap standard errors (1,000 repetitions). *p<0.10, **p<0.05, ***p<0.01. The instrument set in estimation 1 replaces assassp2, death and wardum with riotan, scoup, polrig, assass, attack, democy, execute and repress (all expressed as yearly averages for the period 1950 to 1982. The instrument set in estimation 2 excludes pop_growth, mortality and familif because fertility enters directly as a regressor.
DISCUSSION AND CONCLUSIONS
We introduce the use of the control function approach (CFA), traditionally used to address endogeneity concerns, to analyse the relationship between inequality and economic growth. The CFA has allowed us to track different transmission channels of the effects of inequality on long-run economic growth, by using alternative sets of variables. By considering the idea of two differentiated components of inequality (WDR 2006) and different proxies expected to relate to different transmission channels, we have empirically distinguished in a single model both negative and positive effects of inequality on long-run growth. Our results suggest, in line with the literature, that high inequality has indeed a negative effect on long-run growth. This effect seems associated with increasing social unrest and political instability, lower aggregate demand for local goods, higher fertility rates, and bad institutional development. However, our results also support the possibility of a long-run growth-enhancing component of inequality, and allow us to see the relevance of the mechanisms that need to be controlled for that positive effect of inequality to become empirically evident.
Results emphasize the complexity of the relationships between income distribution and economic growth. This complexity exists everywhere but is more intense in developing countries. In this manner, what is interesting is not whether inequality is harmful or beneficial for growth but rather to attain a satisfactory description of the dynamics of the relationship in these countries. In order to assess the impact of inequality on economic growth in a given country, one should focus on the dynamics of inequality. When inequality is associated with political instability and social unrest, rent-seeking and distortive policies, lower capacities for investments in human capital and a stagnant domestic market, it is mostly expected to harm long-run economic performance, as suggested by many authors. Accordingly, improving income distribution is expected to foster long-run economic growth, especially in low-income countries, where the levels of inequality are usually very high. However, some degree of inequality can also be good, as has been theoretically argued before in the literature and as empirically suggested in this study. A degree of inequality, when driven by market forces and related to hard work and growth-enhancing incentives, like risk taking, innovation, capital investments and agglomeration economies, can play a beneficial role for economic growth. The challenge for policy makers is to control structural inequality that reduces the country's capacities for economic development, while at the same time keeping in place those positive incentives that
